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1 . \ An antitumor agent comprising a staurosporin derivative 
or a pnarmaceutically acceptable salt thereof, as an active 
ingredient, which is represented by the general formula (I) 




(I) 

wherein 

R 1 represents hydrctaen, hydroxy, or lower alkoxy; 
R 2 represents hydro 



lower alkyl, substitute 



substituted or unsubstituted 
unsubstituted lower alkenyl, 
substituted or unsubstituted d\ower alkadienyl, substituted or 
unsubstituted lower alkynyl , substituted or unsubstituted aryl , 
a substituted or unsubstituted heterocyclic group, halogen, 
nitro, formyl, COR 6 <wherein R 6 ^represents substituted or 
unsubstituted lower alkyl, substituted or unsubstituted aryl, 
a substituted or unsubstituted heterocyclic group, NR 7 R 8 
{wherein R 7 and R 8 are the same or different and represent hydrogen , 
substituted or unsubstituted lower alkyl, substituted or 
unsubstituted lower alkenyl, cycloalkyl, substituted or 
unsubstituted aryl, or a substituted \ or unsubstituted 
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Heterocyclic group, or are combined with their adjacent N to 
form a substituted or unsubstituted heterocyclic- group (the 
heterocyclic group formed by R 7 and R 8 together with their 
adjacenVNmay contain an oxygen atom, a sulfur atom, or another 
nitrogen \atom) > , OR 9 (wherein R 9 represents hydrogen, 
substitutecrv or unsubstituted lower alkyl, substituted or 
unsubstitutedv lower alkenyl, cycloalkyl, or substituted or 
unsubstituted aVyl) , or SR 10 (wherein R 10 represents substituted 
or unsubstituted \ower alkyl, or substituted or unsubstituted 
aryl)>, NR 1X R 12 <whe\ein R 11 and R 12 are the same or different 
and represent hydrogen, substituted or unsubstituted lower 
alkyl, substituted or unfeubatituted lower alkenyl , cycloalkyl, 
COR 13 {wherein R 13 represenWs^sybstituted or unsubstituted lower 
alkyl, substituted or Jnatobstituted lower alkenyl, lower 
alkoxycarbonyl, substituted or unsubstituted aryl, a 
substituted or unsubstituted heterocyclic group, 0R 9A (wherein 
R 9A has the same meaning as def ineckf or R 9 above) , NR 7A R 8A (wherein 
R 7A and R 8A have the same meanings as >def ined for R 7 and R 8 above, 
respectively)}, CSR 13A (wherein R 13A >has the same meaning as 
defined for R 13 above) , S0 2 R 13B (wherein R* 3B has the same meaning 
as def ined forR 13 above), or a residue of anVmino acid, excluding 
a hydroxyl group in a carboxylic group ofvthe amino acid (a 
functional group in the amino acid may be ^protected with a 
protective group )>, or OR 14 {wherein R 14 represents hydrogen, 
substituted or unsubstituted lower alkyl, substituted or 



fn 



unsubstituted lower alkenyl, cycloalkyl, substituted or 
unsubsti^Hited lower alkanoyl, substituted or unsubstituted 
aroyl, or CO*ta^ B R 8B (wherein R 7B and R 8B have the same meanings 
as defined for R 7 ""and R 8 above, respectively)}; 

R 4 represents hydij(Q£jfen, or substituted or unsubstituted 
lower alkyl; 



R 5 represents NR 11A R 12A (whef^ 



and R 12A have the same 



meanings as defined for R 11 and R 12 abdve, respectively); and 
R 3 has the same meaning as defined for 6S^with the proviso 
that R 2 and R 3 are not simultaneously hydrogen^ 
2 . A ^t;aurosporin derivative or a pharmaceutically 
acceptable saSJ.t thereof, which is represented by the general 
formula (IA) 

H 



u 



^ 



0 




wherein 

R 2A represents hydrogen, hydro\y, halogen, formyl, nitro, 
amino, COR 6A1 (wherein R 6A1 represents substituted or 
unsubstituted lower alkyl, hydroxy ,\ or substituted or 



unsubstituted lower alkoxy), OR 



14A1 



represents 



substituted or unsubstituted lower alkyl), lower alkyl, 
substituted lower alkyl, substituted or unsubstituted lower 
alkeuiyl, substituted or unsubstituted lower alkadienyl, 
substituted or unsubstituted lower alkynyl, substituted or 
unsubstituted aryl, a substituted or unsubstituted 
heterocyclic group, COR 6A3 (wherein R 6A3 has the same meaning 
as defined for R 6A2 below), NR 11A2 R 12A2 (wherein R 11A2 and R 12A2 have 
the same meaniikj as defined for R 11A1 and R 12A1 below, respectively) , 



14A2 



or OR 14A3 (whereii^ R 14A3 has the same meaning as defined for R 
below) ; 

when R 2A represents hydrogen, hydroxymethyl , hydroxy, 
halogen, formyl, nitko, amino, COR 6A1 (wherein R 6A1 represents 
substituted or unsubstituted lower alkyl, hydroxy, or 
substituted or unsubstitkited lower alkoxy), or OR 14A1 (wherein 



>14A1 



represents substituted or unsubstituted lower alkyl), 



R JA represents lower alkyl, substituted lower alkyl (the 
substituted lower alkyl is nots, hydroxymethyl ) , substituted or 
unsubstituted lower alkenyl, \substituted or unsubstituted 
lower alkadienyl, substituted or\insubstituted lower alkynyl, 
substituted or unsubstituted N^ryl, a substituted or 
unsubstituted heterocyclic group, COk 6A2 <whereinR 6A2 represents 
substituted or unsubstituted aryl, a substituted or 
unsubstituted heterocyclic group, NR^R 8 ^ 1 (wherein R 7A1 and R 8A1 
have the same meanings as defined for v R 7 and R 8 above, 
respectively), 0R 9A1 (wherein R 9A1 represents substituted or 
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unsubstituted lower alkenyl, cycloalkyl, or substituted or 
unsti£>stituted aryl) , or SR 10A1 (wherein R 10A1 has the same meaning 
as defined for R 10 above )>, NR 11A1 R 12A1 (wherein NR 11A1 and R 12A1 have 
the same ifcieanings as defined for R 11 and R 12 above, respectively, 
with the proviso that R 11A1 and R 12A1 are not simultaneously 
hydrogen), oj\ OR 14A2 {wherein R 14A2 represents substituted or 
unsubstituted lower alkenyl, cycloalkyl, substituted or 
unsubstituted lower alkanoyl, substituted, or unsubstituted 



aroyl, or CONR 7B1 R 8B1 (Vherein R 7B1 and R 8B1 have the same meanings 
as defined for R 7 and\R 8 above, respectively)}; 

when R 2A represents^ lower alkyl, substituted lower alkyl 
(the substituted lower alkyi is not hydroxymethyl ) , substituted 
or unsubstituted lower alkenyl, substituted or unsubstituted 
lower alkadienyl, substitutedV>r unsubstituted lower alkynyl, 
substituted or unsubstituted^ aryl, a substituted or 
unsubstituted heterocyclic group\ COR 6A3 (wherein R 6A3 has the 
same meaning as defined for R 6A2 abo^e), NR 11A2 R 12A2 (wherein R 11A2 
and R 12A2 have the same meanings as defied for R 11A1 and R 12A1 above, 
respectively), or OR 14A3 (wherein R i4A3 has the same meaning as 
defined for R 14A2 above), 

R 3A represents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyly substituted or 
unsubstituted lower alkadienyl, substituted or unsubstituted 
lower alkynyl , substituted or unsubstituted aryl\ a substituted 
or unsubstituted heterocyclic group, halogen, nitro, formyl, 
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OOR 6A4 [ wherein R 6A4 represents substituted or unsubstituted lower 
alJcylf substituted or unsubstituted aryl, a substituted or 
unsubstituted heterocyclic group/ NR 7A2 R 8A2 {wherein R 7A2 and R 8A2 
have tfte same meanings as defined for R 7 and R 8 above, 
respectively} , OR 9A2 (wherein R 9A2 has the same meaning as defined 
for R 9 aboveV or SR 10A2 (wherein R 10A2 has the same meaning as 
defined for R^bove) ] , NR 11A3 R 12A3 (wherein R 11A3 and R 12A3 have the 
same meaning as \ief ined for R 11 and R 12 above, respectively), 
or OR 14A4 (wherein Ry A4 has the same meaning as defined for R 14 
above) ; \ 

R 1A has the same\meaning as defined for R 1 above; and 
R 4 and R 5 have the same meanings as defined above, 
respectively. \ 

3. A staurosporin dexN^vative or a pharmaceutically 
acceptable salt thereof, whi^h is represented by the general 
formula ( IB) : 




(IB) 

wherein R 1B , R 2B and R 3B represent groups defined for the above 
R 1 , R 2 and R 3 , respectively, except when R\is hydrogen and R 2 
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atad R 3 are the same or different and represent hydrogen , nitro, 
amino, carboxy, lower alkoxycarbonyl , hydroxy or hydroxymethyl , 
and when R 1 is hydrogen and R 2 and R 3 are the same or different 
and represent hydrogen, halogen, formyl, lower alkanoyl or lower 
alkoxy; and^R 4 and R 5 have the same meanings as defined above, 
respectively. 

4. The staurdySporin derivative or the pharmaceutically 
acceptable salt thereof according to claim 2, wherein R 2A 
represents amino, halogen, formyl, or hydroxy, and 

R 3A represents substituted or unsubstituted lower alkenyl , 
substituted or unsubstituted lower alkynyl, lower alkyl, 
substituted lower alkyl ^V^he substituted lower alkyl is not 
hydroxymethyl), or NHCOR 13A \^wherein R 13A1 has the same meaning 
as defined for R 13 above): or 

\ 

R 2A represents substitutedV>r unsubstituted lower alkenyl, 

substituted or unsubstituted Vower alkynyl, lower alkyl, 

fU \ 

substituted lower alkyl (the substituted lower alkyl is not 

hydroxymethyl), or NHCOR 13A2 (wherein R 13A2 has the same meaning 

as defined for R 13 above), and 

R 3A represents substituted or unsubstituted lower alkenyl, 

substituted or unsubstituted lower alkynyl, amino, substituted 

or unsubstituted lower alkyl, or NHCOR 13A \ (wherein R 13A3 has the 

same meaning as defined for R 13 above). 

5. The staurosporin derivative or the pharmaceutically 
acceptable salt thereof according to claim \3 , wherein R 2B and 
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R Jil ^are the same or different and represent substituted or 
unsubstituted lower alkenyl, substituted or unsubstituted 
lower alkynylv^amino, halogen, formyl, hydroxy, substituted 
or unsubstituted N iower alkyl, or NHCOR 13 (wherein R 13 has the 
same meaning as defined above). 

6. The staurosporin d^ivative or the pharmaceutically 
acceptable salt thereof accor^.ng to claim 2 or 4 r wherein R 1A 
is hydroxy . 

7. The staurosporin derivative 6^ the pharmaceutically 
acceptable salt thereof according to cla^m 3 or 5, wherein R 1B 
is hydroxy , 



A pharmaceutical composition comprising at least one 
staurosporin derivative Nsr pharmaceutically acceptable salt 
thereof according to any, one of claims 2 to 7 and a 
pharmaceutically acceptable ^carrier. 



9 • An enhancer for activity of an antitumor agent, comprising 
the staurosporin derivative or the pharmaceutically acceptable 
salt thereof according to claim 1, as an active ingredient. 

10 . The enhancer for activity according to claim 9 , enhancing 
the activity of an antitumor\ag£fat by abrogating accumulation 
action at the G2 or S stage /d^/the cell cycle. 
11. An agent for abrogating accumulation action at the G2 
or S stage of the cell cycle, comprising the staurosporin 
derivative or the pharmaceutically^ acceptable salt thereof 
according to claim 1, as an active ingredient. 
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12. An enhancer for activity of an antitumor agent , comprising 
the staurosporin derivative oV the pharmaceutically acceptable 
salt thereof according to any on^ of claims 2 to 7, as an active 
ingredient . 



1 3 . The enhancer for activity according to claim 1 2 , enhancing 
the activity of an antitumor agent by abrogating accumulation 
action at the G2 or S stag\ of the cell cycle. 



14. An agent for abrogating accumulation action at the G2 
or S stage of the cel>l cycle, comprising the staurosporin 
derivative or the pharmaceutically acceptable salt thereof 
according to any one of claims 2 to 7, as an active ingredient. 

15. An antitumor agent comprising at least one staurosporin 
derivative or pharmaceutically \acceptable salt thereof 
according to any one of claims 2 to\7 . 

16. A pharmaceutical composition comprising at least one 
staurosporin derivative or pharmaceutically acceptable salt 
thereof according to any one of claims 2 to y 



17. A method for treating a malignant tumor, comprising the 
step of administering a^.herapeutically effective amount of 
the staurosporin derivative or the pharmaceutically acceptable 
salt thereof according to claism 1. 

18 . A method for enhancing the activity of an antitumor agent, 
comprising the step of administering a therapeutically 
effective amount of the staurospoVin derivative or the 
pharmaceutically acceptable salt thereof according' to claim 



19. A method for abrogating accumulation action at the G2 
or S stage of the cell cycle , comprising the step of administering 
a therapeutically effective amount of the staurosporin 
derivative or the pharmaceutically acceptable salt thereof 
according to claim l\ 

20. Use of the \ staurosporin derivative or the 
pharmaceutically acceptable salt thereof according to claim 
1 for the manufacture o| Vn antitumor agent. 

21. Use of the staurosporin derivative or the 
pharmaceutically acceptable salt thereof according to claim 
1 for the manufacture of an enhancer for activity of an antitumor 
agent. 

22. Use of the staurosporin derivative or the 
pharmaceutically acceptable salt thereof according to claim 
1 for the manufacture of an agent for abrogating accumulation 
action at the G2 or S stage of the cell\cycle. 



23. A method for treating a malignant tumor, comprising the 
step of administering, a therapeutically effective amount of 
the staurosporin derivative or the pharmaceutically acceptable 
salt thereof according to any one of claims 2 to 7 . 
24 . A method for enhancingNthe activity of an antitumor agent, 
comprising the step of administering a therapeutically 
effective amount of the staurosporin derivative or the 
pharmaceutically acceptable salt\thereof according to any one 
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of claims 2 to 7 . 

25. A method for abrogating accumulation action at the G2 
or S stage otN^he cell cycle , comprising the step of administering 
a therapeutically effective amount of the staurosporin 
derivative or €he pharmaceutically acceptable salt thereof 
according to any \ne of claims 2 to 7 . 

26. Use of th£ v staurosporin derivative or the 
pharmaceutically acceptable salt thereof according to any one 
of claims 2 to 7 for the\manuf acture of an antitumor agent. 

27. Use of the staurosporin derivative or the 
pharmaceutically acceptable skit thereof according to any one 
of claims 2 to 7 for the manufacture of an enhancer for activity 
of an antitumor agent. 

28. Use of the staurosporin \ derivative or the 
pharmaceutically acceptable salt thereoiLaccording to any one 
of claims 2 to 7 for production of an ageiit for abrogating 
accumulation action at the G2 or S stage of\:he cell cycle. 
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